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歧化酶基因（mitochondrial manganese superoxide dismutase，mtMnSOD），细





















































12 h后才上调(P<0.05)。在鳃组织中的，无论是H2O2 或 LPS，基因表达谱均为先
上调后下调，仅Prx 6 和 CAT在H2O2注射3 h后上调显著(P<0.05)。















         
         
The green mud crab Scylla paramamosain is one of the most important
aquaculture species in southeast coast of China and it is distributed along Indo-
West Pacific. The current mainstay of mud crab seed supply depends on wild
collection or wild caught seedstock as seed rearing. Unfortunately, the larva from
artificial seed rearing has a low survival rate due to the low resistance to disease.
It has been found that feeding with non-enzymatic antioxidant reagents, such as
vitamin C (VC), vitamin E (VE) and vitamin A (VA), facilitates reproductive
performance of crab and shrimp’s broodstocks as demonstrated by multiple
measurements included: gonadosomatic index, percentage of spawning females,
total weight of eggs per females, average weight of individual eggs, and larva
vitality.  However, knowledge of the antioxidant enzymes system in crustacean
reproductive is limited, except that Glutathione peroxidase (GPx) is reported that
specifically expressed in ovary of Metapenaeus ensis.
In this project, six kind of antioxidant enzyme genes were cloned from the gonad
of S. paramamosain: mitochondrial manganese superoxide dismutase
(mtMnSOD), cytosolic manganese superoxide dismutase (cytMnSOD),
thioredoxin peroxidase (TPx, one of 2-Cys peroxiredoxin), peroxiredoxin 6 (Prx 6),
Catalase (CAT) and Glutathione peroxidase (GPx). The Ganbank accession
numbers are: FJ605170, GU213434, FJ812091, FJ429110, GQ892832 and
JN565286, respectively.
mtMnSOD gene encodes a 218 aa polypeptide with a 16 aa mitochondrial-
targeting sequence in the N-terminus, while cytMnSOD gene encodes a 286 aa
polypeptide without any signal peptide. Both mtMnSOD and cytMnSOD contain a
MnSOD signature (DVWEHAYY), and four conserved amino acids are
responsible for binding manganese. The deduced amino acid sequence of













analysis indicated that crustacean MnSODs can be classified into two distinct
branches, mtMnSODs and cytMnSODs.
TPx gene encodes a 198 aa polypeptide with conserved Prx domain
(42FYPLDFTFVCPTEI55) and asignature of peroxidase catalytic center
(169GEVCPA174). Two conserved amino acids (C51, C172) form intermolecular
disulfide bridges. Prx 6 gene encodes a 198 aa polypeptide with an AphC domain
and a signature of peroxidase catalytic center (42PVCTTE47). The phylogenetic
tree analysis indicated that S. paramamosain TPx belongs to typical 2-cys Prx,
and Prx 6 belongs to 1-cys Prx.
CAT gene encodes a 517 aa polypeptide with a CAT proximal active site
signature (60FDRERIPERVVHAKGA75) and a proximal heme-ligand signature
sequence (350RLFAYTDTH358). Three catalytic amino acids residues (H71,
N144, Y354) were conserved. The predicted peroxysome targeting signal (PTS)
in it C-terminus is AKL.
GPx gene encodes a 187 aa polypeptide with GPx signature motif 2
(64LAFPCNQF71) and an active site motif (152WNFEKF157). Two residues of
arginine (R90 and R168) contribute to the electrostatic architecture by directing
the glutathione donor substrate. The residues Q74 and W142 form an active site
with a selenocysteine (Sec, U40), which is encoded by an opal terminator codon
TGA. A 100 bp selenocysteine insertion sequence (SECIS) element is identified
in the 3’- untranslated region (UTR).
The mtMnSOD, TPx and Prx 6 genomes contain 4 exons and 3 introns
respectively, and all of introns locate in the  open reading frames (ORFs).
Furthermore, intron/exon boundary sequences follow the GT/AG rule.
Quantitative real-time PCR was employed to assess the mRNA expression of six
kinds of antioxidant enzyme genes in various tissues, their temporal expression
during gonad development, as well as their temporal expression in














mtMnSOD transcript was mainly detected in the tissue of ovary and gill;
cytMnSOD, TPx and Prx 6 were in ovary; CAT was in hepatopancreas and ovary;
GPx was in testis and gill.
mtMnSOD, cytMnSOD, TPx, Prx 6 and CAT expression were were up-regulated
during ovary development, but GPx expression was up-regulated and then down-
regulated during ovary development. The expression level of six antioxidant
enzyme genes in ovary were higher in testis (P<0.05). Another two extracellular
Cu/ZnSOD (ecCu/ZnSOD and ecCu/ZnSOD-2) gene, were also detected during
green mud crab gonad development. The expression level of ecCu/ZnSOD in
immaturate testis (T2 stage) was higher than in immaturate ovary (O1-O5 stages)
(P<0.05), and during testis development its transcript  increased at first and
decreased later. Both ecCu/ZnSOD and ecCu/ZnSOD-2 were up-regulated during
ovary development.
Six kinds of antioxidant genes transcript in hepatopancreas were up-regulated
immediately after H2O2 injected 3 h (P<0.05), while up-regulated after LPS
injected 12 h (P<0.05).
The expression level of six kinds of antioxidant genes transcript in gill were
increased firstly and then descended after H2O2 or LPS injected. Only the
expression level of Prx 6 and CAT in gill after H2O2 injected 3 h increased
significantly (P<0.05).
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